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I 
摘要 
本研究通过对雷州附城和泉州泉港两个无瓣海桑引种种群进行野外调查、种
群遗传结构分析及交配系统(亲本分析、花粉流及种子流)、种子萌发特性等方面
的研究，探讨两个种群当前扩散格局的形成机制。 
野外调查结果显示，泉州样地未发现无瓣海桑幼苗及幼树的散布，说明样地
种群难以自然更新；雷州样地无瓣海桑引种林出现沿小河河道向上游大规模扩散
的现象，其中河道上游扩散样方（20 m*100 m）散布着 18 株无瓣海桑幼苗、34
株幼树、23 株小树及 2 株大树；中游扩散样方（20 m*100 m）内分布着 16 株幼
苗、20 株幼树、31 株小树及 9 株大树；下游引种无瓣海桑母林样方（20 m*100 m）
以大树为主，林缘有少量更新个体。 
种群遗传结构分析结果表明，9 对海桑属通用 SSR 引物对 247 个候选亲本及
子代个体进行 SSR-PCR 扩增共检测出 48 个等位基因，平均有效等位基因数(Ne)
为 2.88 个，平均观察杂合度(Ho)为 0.557；泉州无瓣海桑种群的 Shannon 信息多
样性指数为 0.887，低于雷州种群的 1.164；STRUCTURE 分析显示雷州和泉州两
地种群间出现了明显了遗传分化，而雷州小种群间的分化程度较低。种群交配系
统的研究结果表明，对母树子代进行 CERVUS 亲本分析，其中 61.25%(49 个)的
子代在样方内发现其真实父本；雷州和泉州无瓣海桑种群的花粉流平均距离分别
为 44.0 m 和 27.1 m，花粉的传播距离集中在 20-60 m；73.8%(31 株)的幼苗找到
其真实母本，其中上游和中游扩散样方内分别有 3 株和 4 株幼苗的母本来源于下
游母林样方；无瓣海桑种群种子流的平均距离达到 131.4 m，最远传播距离为
432.6 m。 
研究发现无瓣海桑种子顺利萌发的生境条件为海水盐度低于 10 g/L、温度高
于 20℃。泉州样地测量的海水盐度高达 29 g/L，样地无瓣海桑种子无法萌发，
导致种群难以自然更新；在适宜的自然条件下，种群近距离自然扩张与繁殖体随
潮水远距离迁移相结合的扩散模式形成了雷州无瓣海桑种群当前的扩散格局。 
关键词：无瓣海桑；基因流；扩散格局
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II 
Abstract 
 
In this study, we did field survy, studied genetic structure and mating system 
(parentage anlysis,pollen flow and seed flow) and germination conditions of seed to 
find out the formation mechanism of introduction Sonneratia apetala populations’ 
dispersal pattern in Fucheng of Leizhou city and Quangang of Quanzhou city. 
Field survy results showed that there were no seedlings and saplings in 
Quanzhou population and it chouldn’t natural regenerate. Leizhou population 
dipersalled along the river upstream in large-scale.There were 18 seedlings,34 
saplings,23 young trees and 2 elder trees in upstream of river sample and 16 
seedlings,20 saplings,31 young trees and 9 elder trees in middle stream of river 
sample.The downstream of river sample has mainly elder trees and few refresh 
individules. 
Genetic structure results showed that SSR-PCR products using 9 SSR primers 
for 247 candidate parents and offsprings had 48 alleles and average Ne was 2.88,Ho 
was 0.557.Shannon index of Quanzhou S. apetala population was 0.887 which 
lower than Leizhou population (1.164).STRUCTURE analysis result showed that 
there was significant differentiation between two sample plots and low degree of 
differentiation between populations in Leizhou sample plot.Mating system analysis 
showed that parentage analysis for offsprings from materity using CERVUS 
software could find out 61.25%(49) offsprings’ real paternity which spread freely 
with 95% CL.The dispersal distances of pollen of Leizhou and Quanzhou sample 
plots were 44.0 m and 27.1 m,respectively.73.8% ( 31)seedlings could find out 
their real materity .There were 3 seedlings and 4 seedlings in upstream of river 
sample and middle stream of river sample which spread from downstream of river 
sample.The average dispersal distance of S. apetala seed was 131.4 m and the 
longest distance was 432.6 m. 
We found that the seed of S. apetala could germinate only when the salinity 
was under 10 g/L and the temperature was higher than 20℃.S. apetala population 
in Quanzhou chouldn’t regenerate because that the salinity of seawater was 29 g/L 
and the seed of S. apetala chouldn’t germinate.The dispersal pattern of Leizhou
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